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(54) SEMICONDUCTOR DEVICE AND ITS FABRICATION 

(57)Abstract: : , _ . j . ;t. v ;vu;- ' : v . . 

p PURPOSE: To. enhance reliability while keeping perfect compatibility with a currently. J 
, utilized mounting process on a main substrate, by an arrangement wherein the entire 
profile of a semiconductor device conform to the regulations of an SOJ package. 
CONSTITUTION: After through holes.48 are, rnade in the center at the opposite ends of 
the,, upper and lower surfaces, of a main substrate. 31, a. central conductor .is removed;, 
j'frorn the-through.hole 48 of lower surface to, obtain an. annular through hole for 
connecting an external connection terminal, i.e., a lead 38. popper, nickel and gold are 
then plated sequentially around. the through hole 48 to fprm a plating layer 35. A land 
pattern 47, an, electrode connection terminal 33^ and a ball grid array .35 are then,,, 
patterned around thie plating layer 35 formed on the upper, and lower surfaces of the 
main substrate 31. Subsequently, a semiconductor chip 32 is mounted in the center of 
the main substrate 31 and|Connected with a jead 38 by bonding. Finally, brazing balls of specified Sjhape are 
provided on the ball grid array 35 having the through hole 48. thus producing a BGA package. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The process which forms a through tube in the core at both the tips on the lower front face of the main 
substrate, and the front face of up, The plating process which plates Copper Cu, Nickel nickel, and Gold Au one 
by one focusing on said through tube, and forms a plating layer, The patterning process which prepares a land 
pattern, an electrode connection terminal, and a ball grid array for the principal plane of the plating layer formed in 
the lower part and the up front face of said main substrate in a fixed pattern configuration. The process which 
forms the package body after mounting a semiconductor chip in the center of said main substrate through 
adhesives and carrying out wirebonding to said electrode connection terminal, The manufacture approach of the 
semiconductor device characterized by having the process which mounts the wax bail of a fixed gestalt in said 
ball grid array. 

[Claim 2] Two or more land patterns containing the through tube and electrode connection terminal which are 
formed at both the tips on the front face of lower of the main substrate, Two or more ball grid arraies currently 
formed at both the tips on the front face of up of said main substrate, Two or more wax balls mounted in the ball 
grid array of said main substrate, The semiconductor device characterized by having the package body by which a 
semiconductor chip is mounted in the core on the front face of lower of said main substrate through adhesives, 
wirebonding is carried out to an electrode connection terminal, and niolding is carried out by EMC. 
[Claim 3] At least one semiconductor chip is carried in the inferior surface of tongue of a printed circuit board. In 
the semiconductor device to which bonding of between the electrode terminal of said semiconductor chip and the 
terminal of a printed circuit board is carried out with the wire, and the closure of the connection of a 
semiconductor chip and a wire is carried out by closure resin Said printed circuit board is mounted conversely 
and the terminal of this substrate is connected with an external terminal by the through tube. It is the 
semiconductor device of the three-dimensional structure characterized by carrying'outthe laminating of said at 
least one semiconductor device to the top face of said printed circuit board, and for said each semiconductor 
device connecting between layers through a wax ball, and being mounted on other printed circuit boards by the 
lead which is an external terminal. - 

[Claim 4] Printed circuit boards are heat-resistant substrates, such as BT (Bismaleimidetriazine) resin and heat- 
resistant epoxy, and are 0.5 micrometers in a front face. Semiconductor device of the three-dimensional 
structure according to claim 3 characterized by plating the gold Au of extent 

[Claim 5] The semiconductor device of the three-dimensional structure according to claim 3 with which the 
terminal area of the printed circuit board to which said wax ball is connected by the vector is characterized by 
the ring form or the circular thing. 

[Claim 6] The semiconductor device of the three-dimensional structure according to claim 3 characterized by 
making it the vertical side of the printed circuit board connected between layers through said wax ball flow by the 
through tube. 

[Claim 7] The conduction sections and the through tube parts other than the part which the interiayer connection 
terminal under [ said ] a printed circuit board is connected with the through tube, and is connected with a wax 
ball are the semiconductor device of the three-dimensional structure according to claim 3 characterized by being 
respectively applied by the wax resist. 

[Claim 8] The lead which is the external terminal of said printed circuit board is the semiconductor device of the 
three-dimensional structure according to claim 3 characterized by being plated with Copper Cu or an alloy. 
[Claim 9] A semiconductor chip is mounted in the core of the main substrate lower front face containing a 
through tube, an electrode connection terminal, and a land pattern through adhesives. After wirebonding is carried 
out to an electrode connection terminal, the main package body by which molding is carried out by EMC is 
mounted in hard flow. The 1st semiconductor chip is mounted through adhesives on said land pattern in the core 
of the 1st substrate lower front face containing the 1st through tube, the 1st electrode connection terminal, and 
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the 1st land pattern. After wirebonding is carried out to the 1st electrode connection terminal, the 1st package 
body by which molding is carried out is mounted in hard flow through the 1st wax ball by EMC. The 2nd 
semiconductor chip is mounted through adhesives on said 1st land pattern in the core of the.2nd substrate lower 
front face containing an external lead, the 2nd through tube, the 2nd electrode connection terminal, and a 
second-land pattern. After wirebonding is carried out to the 2nd electrode connection terminal, the 2nd package 
body by which molding is carried out is mounted in hard flow through the 2nd wax ball by EMC. The 3rd 
semiconductor chip is mounted through adhesives on said second-land pattern in the core of the 3rd substrate 
lower front face containing the 3rd through tube, the 3rd electrode connection terminal, and the 3rd. land pattern. 
The semiconductor device of the three-dimensional structure characterized by mounting the 3rd package body by 
which molding is carried out in hard flow through the 3rd wax ball by EMC after wirebonding is carried out to the 
3rd electrode connection terminal, 

[Claim 10] The semiconductor device of the three-dimensional structure according, to claim 9 characterized by 
having bent so that the lead which is said external terminal may have configurations, such as J form or a sea gull 
^ aerofoil, for a surface mount. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] : . O . . A . . • . : . . - . 

[Industrial Application] About a BGA package (a ball grid array package and Ball Grid Array Package), this 
* invention forms a through tube in the upper part of a semi-conductor substrate, forms a wax ball in the lower part 

of a semi-conductor substrate in more detail, and relates to the semiconductor device and its manufacture 
-:approach.forthe-mjen5oiyjTiodules-:in^which..hlgh- density^ 

[Description of the Prior Art] In recent years, high-performance-izing or multi-functionalizatton is called for by a 
miniaturization and slimming, and electronic equipment is in the trend as which the mounting approach of various 
semiconductor devices that the memory apparatus of high capacity can be efficiently mounted In the restricted 
building envelope is demanded. 

[0003] An ASIC & EDA PP.9 -15 and March."OMPAC" (OVER MOLDED PAD ARRAY CARRIER) package can be 
taken for the example by one approach for solving such a problem, [ of MOTOROLA currently indicated by 1993 ] 
[0004] Drawing 8 is drawing of longitudinal section showing one example of the conventional semiconductor 
device. The sub substrate 1 1 with which the through tube 15 is formed in spacing with said fixed semiconductor 
device if drawing 8 is referred to, The conductive contact pad 13 currently formed, in the predetermined field on 
this sub substrate 1 1. The semiconductor chip 12 mounted by insulating adhesives on said sub substrate 11, The 
wire 14 which connects electrically the bonding pad and said conductive contact pad 13 of this semiconductor 
chip 12. The package body 10 which carries out molding of this wire 14 and semiconductor chip 12, and 
accomplishes them by EMC, It consists of many electrode pads 18 currently formed on the main substrate 17 so 
that it may correspond with the bump electrode (wax ball) 16 which will be prepared for the lower part of the 
through tube 15 of said sub substrate 11, and this wax bump electrode 16 and may be mounted. 
[0005] After mounting the semiconductor chip 1 2 on the sub substrate 1 1 as mentioned above and completing 
electrical installation with the wires 14, such as a gold streak, transfer molding was performed by closure resin 
EMC. and after [ which mounted the wax ball 16 like ] corresponding to the lower part of the sub substrate 1 1 
which forms the through tube 1 5 with said through tube 1 5, the semiconductor device which consists of structure 
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wh'ich formed the wax bump electrode by reflow soldering is named the ball grid array package (henceforth a BGA 
package). 

[0006] Thus, the formed BGA package is mounted on the main substrate 17, the electrode pad 18 formed in the 
up front face of the main substrate 1 7 is electrically connected to a bump's electrode terminal which will be 
formed with the wax ball 16 by reflow soldering, and the assembly of a semiconductor device is completed. 
[0007] Although such a BGA package can reduce the component-side product on the main substrate about 30% 
compared with QFP (quad flat package) which has the number of the same pins, the BGA package announced till 
the present cannot escape the criteria of two-dimensional flat-surface mounting (all the connection terminals 
between the main substrate and a package are located on the same flat surface). 

[0008] Moreover, the resin seal section in which said BGA package has protected the semiconductor chip 12 from 
the external environment by the interface between the package body 10 and the sub substrate 1 1 is formed only 
in one side. Since the wax bump 16 currently formed in the lower part of the sub substrate 1 1 is relatively 
exposed to the electrode pad 18 of the main substrate 17 with brittle structure, and reflow soldering eclipse 
9|c%a|c^%%%a|ca(c3|e^ There is a trouble that the exterior of a package and the property of internal environment are brittler 
than the existing common package body, and the engine performance falls. 
[0009] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is to offer the semiconductor 
device which can aim at improvement in dependability, and its manufacture approach while being able to maintain 
the mounting process on the main substrate used now, and perfect compatibility. 

[0010] Moreover, other purposes of this invention are to offer the semiconductor device which can raise mounting 

effectiveness, and its manufacture approach. 

[0011] 

[Means for Solving the Problem] In order to attain said purpose, the manufacture approach of the semiconductor 
device concerning this invention The process which forms a through tube in the core at both the tips on the 
lower front face of the main substrate, and the front face of up, The plating process which plates Copper Gu, 
Nickel nickel, and Gold Au one by one focusing on said through tube, and forms a plating layer, The patterning 
process which prepares a land pattern, an electrode connection terminal, and a ball grid array for the principal 
plane of the plating layer formed in the lower part and the up front face of said main substrate in a fixed pattern 
configuration. After mounting a semiconductor chip in the center of said main substrate through adhesives and 
carrying out wirebonding to said electrode connection terminal, it is characterized by having the process which 
forms the package body, and the process which mounts the wax ball of a fixed gestalt in said ball grid array. 
[0012] Moreover; two or more land patterns containing the through tube and electrode connection terminal with 
which the semiconductor device concerning this invention is formed at both the tips on the front face of lower of 
the main substrate, Two or more ball: grid arraies currently>^formed ati}oth^the±ips.on^theAont face..of.up;.of .said;. 
main substrate, Two or more wax balls mounted in the ball grid array of said main substrate, It is characterized by 
having the package body by which a semiconductor chip is mounted in the core on the front face of lower of said 
main substrate through adhesives, wirebonding is carried out to an electrode connection terminal, and molding is 
carried out by EMC. 

[0013] Moreover, it sets to the semiconductor device of the three-dimensional structure concerning this 
invention. At least one semiconductor chip is carried in the inferior surface of tongue of a printed circuit board. In 
the semiconductor device to which bonding of between the electrode terminal of said semiconductor chip and the 
terminal of a printed circuit board is carried out with. the wire, and the closure of the connection of a 
semiconductor chip and a wire is carried out by closure resin Said printed circuit board is mounted conversely 
and the terminal of this substrate is connected with an external terminal by the through tube. The laminating of 
said at least one semiconductor device is carried out to the top face of said printed circuit board, and it is 
characterized by for said each semiconductor device connecting between layers through a wax ball, and mounting 
it on other printed circuit boards by the lead which is an external terminal. 

[0014] Moreover, it sets to the semiconductor device of another three-dimensional structure concerning this 
invention. A semiconductor chip is mounted in the core of the main substrate lower front face containing a 
through tube, an electrode connection terminal, and a land pattern through adhesives. After wirebonding is carried 
out to an electrode connection terminal, the main package body by which molding is carried out by EMC is 
mounted in hard flow. The 1 st semiconductor chip is mounted through adhesives on said land pattern in the core 
of the 1st substrate lower front face containing the 1st through tube, the 1st electrode connection terminal, and 
the 1st land pattern. After wirebonding is carried out to the 1st electrode connection terminal, the 1st package 
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body by which molding is carried out Is mounted in hard flow through the 1st wax ball by EMC. The 2nd 
semiconductor chip is mounted through adhesives on said 1st land pattern in the core of the 2nd substrate lower 
front face containing an external lead, the 2nd through tube, the 2nd electrode connection terminal, and a. 
second-land pattern. After wirebonding is carried out to the 2nd electrode connection terminal, the 2nd package 
body by which molding is carried out is mounted in hard flow through the 2nd wax ball by EMC. The 3rd 
semiconductor chip is mounted through adhesives on said second-land pattern in the core of the 3rd substrate 
lower front face containing the 3rd through tube, the 3rd electrode connection terminal, and the 3rd land pattern. 
After wirebonding is carried out to the 3rd electrode connection terminal, it is characterized by mounting the 3rd 
package body by which molding is carried out in hard flow through the 3rd wax ball by EMC. 
[0015] 

[Example] Hereafter, with reference to the attached drawing, the example of the semiconductor device by this 
invention and its manufacture approach is explained to a detail. 

[0016] Drawing 1 is drawing of longitudinal section showing one example of the semiconductor device by this 
invention. As shown in this drawing 1 , many land patterns containing a through tube ( drawing 2 ) and the 
electrode connection terminal 23 are formed at both the tips on the front face of lower of the main substrate 21. 
Moreover, at the tip near the both sides on the front face of up of the main substrate 21. it adheres to the ball 26 
cursed to many ball grid arraies 25. [ many ] 

[001 7] Moreover, the semiconductor chip 22 is mounted in the core on the front face of lower of said main 
substrate 21 through adhesives 29, bonding of the bonding pad (not shown) and said electrode connection 
terminal 23 of this semiconductor chip 22 is carried out with a wire 24, molding . is carried out by EMC, and the 
package body 20 is formed. 

[0018] If drawing 2 which is the part plan of drawing 1 is referred to, you can understand the above-mentioned 
configuration still more clearly.: As shown in drawing 2 , the land pattern 27 and the through tube. 28 are formed 
along the die-length direction on the main substrate 21. These lands pattern 27 and the through tube 28 are 
mutually connected by the electrode connection terminal 23 in electrode, and the package- body 20 is formed in 
the edge of the electrode connection terminal 23 along the dieHength direction. 

[0019] Drawing 3 is drawing of longitudinal section showing the semiconductor device of an example different from 
the above of the semiconductor device by this invention. As shown in this drawing 3 , in this semiconductor 
device, at least one semiconductor chip 32 is candied in the inferior surface of tongue of the main substrate 31 
which can apply a printed circuit board. Bonding of between the bonding pad (not shown) of this semiconductor 
chip 32 and the electrode connection terminal 33 of the main substrate 31 is carried out with a . wire 34, the 
closure of the connection of these semiconductor chips 32 and a wire 34 is carried out by closure resin,. and . the 
package body 30 is formed. 

- .[002al.If ^rawjng%4 jwhich:isJJie4)art.plan .of- drawing.3 vis referred^to>= you can.understand-such.,a..conliguratipa stilK.. 
more clearly. As shown in this drawing 4 v the land pattern 47; and the through tube 48 are formed along that die- 
length direction on the main substrate 31. These lands pattern 47 and the through tube 48 are mutually 
connected electrically by the electrode connection terminal 33, and the lead 38 which serves as an external 
terminal at a through tube 48 is connected respectively. The package body 30 is formed at the tip of said 
electrode connection terminal 33 along said dieHength direction. At this time, the lead 38 used as the external 
terminal of said main substrate 31 is plated with copper or an alloy. 

[0021] Here, nickel and gold are respectively plated with the thickness of 5. micrometers and 0.5 micrometers by 
using the copper foil as the base, and the wax Bengbu pad section which serves as a wirebonding pad for 
connecting a semiconductor chip 32 to the die pad section of the semiconductor chip 32 on the main substrate 
31 and the terminal of a package from the wax ball 36 is aiming at improvement in the dependability in the case of 

wirebonding: - .w: . . . , . .. - , 

[0022] As especially the ball grid array 35 that adheres to the wax ball 36 is shown in drawing 5 which is the 
expanded sectional view of A part of drawing 3 , on the main substrate 31 , it is the plating layer with which copper 
42, nickel 43, and gold 44 were plated one by one, and the disk type-like wax ball attachment section 37 is formed 
in the upper part of this plating layer. • 

[0023] Here, heat-resistant substrates, such as BT (Bismaleimidetriazine) resin and heat-resistant epoxy, can be 
used for said main substrate 31 . 

[0024] Thus, as the semiconductor device constituted is the following in a final process, it can form the three- 
dimensional structure. That is, it is made the direction and vertical hard flow which show the main substrate 31 to 
drawing 3 . and that terminal is connected with an external terminal by the through tube 48, the laminating of at 
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least one same semiconductor device is carried out on this main substrate 31 (field), each semiconductor device 
of each other is connected through the wax ball 36, and it mounts on a printed circuit board with the lead 38 
which is an external terminal. 

[0025] Drawing 6 (a) and (b) show respectively the upper part and a lower top view before forming the land 
pattern of said main substrate 31. As shown in this drawing 6 (a), the terminal area 55 is fomned in the top face of 
the main substrate (printed circuit board) 31 in the shape of a disk type by making the wax ball 36 into a vector 
so that the other main substrates (printed circuit board) can be mounted. Moreover, the through tube 48 of a ring 
configuration is formed in the inferior surface of tongue of the main substrate 31 at drawing 6 (b) so .that it may 
correspond by the terminal area 55 and one to one of the shape of said disk type, so that it may be shown. The 
field 53 shown in the center section of the main substrate 31 with the broken line in drawing 6 (b) shows the 
molding field. 

[0026] Moreover, in this configuration, the vertical side of the main substrate 31 flows by the through tube 48, 
and the interlayer connection terminal (not shown) of main substrate 31 inferior surface of tongue is connected 
with the through tube 48. As for the conduction sections other than the part connected with the wax bat! 36, and 
the part of a through tube, a wax resist is respectively applied at the following process. 

[0027] As an SOJ (Small Out-Line J-Lead) package is the following, it is manufactured according to a series of 
processes, and it deals in it. The production process is explained referring to drawing 3 thru/or drawing 6 . 
[0028] First, as shown in drawing 6 (a) and (b), after forming a through tube 48 in the core at both the tips on the 
lower front face of the main substrate 31, and the fi^ont face of up^ the through tube 48 on the front face of lower 
is formed in the shape of [ which removed the conductor of a core ] a ring so that the lead 38 used as an 
external connection terminal can be connected, and the up front face connected with these through tubes 48 is 
formed in the shape of a disk type. Thus, in case the land in which forming the through tube 48 on the front face 
of lower in the shape of a ring contains said through tube 48 mounts a BGA package in a laminating gestalt, it is 
for making it it become easy to have consistency. Moreover, the land on the front face of up connected with a 
through tube 48 is formed for making it a melting wax not flow to the opposite side in the shape of a disk type in 
the case of reflow soldering after mounting the wax ball 36. 

[0029] Next, as shown in drawing 5 , Copper Cu, Nickel nickel; and Gold Au are plated one by one focusing on said 
through tube 48 according to a plating process, and a plating layer is formed. 

[0030] Next, according to a patterning process, the land pattern 47, the electrode connection terminal 33, and a 
ball grid array 35 are formed in a fixed pattern configuration, and a wax register is applied to the perimeter of the 
plating layer formed in the lower part and the up front face of the main substrate. 31 . : . 
[0031] Next, a semiconductor chip 32 is installed in the die pad section for adhesion of the core 32 of said main 
substrate 31 , i.e., a semiconductor chip, through the conductive adhesives 39, and it is stiffened at the 
:.temperatUre..of about^-1.50.degreesTC.Then,..bonding.of the.^^^ 

" electrode connection terminal -33 of the- main. substrate- 31 -is carried out with. the wire 34 using. the metal. thin- line 
which consists of gold Au, namely, a semiconductor chip 32 and lead 38 are connected. Temperature of the hot 
plate at the time of this connection is made into about 170 degrees C. Then, molding is performed by EMC and 
the package body 30 is formed. 

[0032] Next, the wax ball 36 of a fixed gestalt is attached to the ball grid array 35 in which the through tube 48 is 
formed, and manufacture of a BGA package is completed. In addition, the interiayer connection through the wax 
bail 36 is performed through the land pattern 47. 

[0033] Drawing 7 is drawing of longitudinal section showing another example of the semiconductor device by this 
invention. In this drawing, an example of the SOJ package with which the BGA package as shown in drawing 1 and 
drawing 3 was mounted with the structure of a three dimension is shown. 

[0034] Here, since the configurations of the land pattern of the vertical side of the main substrate differ as 
mentioned above, as shown in drawing 4 , between the terminals of substrate both sides has been connected by 
the through tube. Moreover, after applying PURAKUSU to the upper part of a land after mold as an inferior 
surface of tongue is turned to for the main substrate up, and mounting a wax ball on a land, reflow soldering is 
performed, a bump is formed and what cut each package to the item is used. 

[0035jlf drawing 7 is referred to, after a semiconductor chip is mounted in the core on the front face of lower of 
the main substrate 61 which contains a through tube, an electrode connection terminal, and a land pattern first 
through adhesives and wirebonding of said semiconductor device is carried out to an electrode connection 
terminal, the main package body 60 by which molding is carried out by EMC is mounted in hard flow. 
[0036] Next, after the 1 st semiconductor chip is mounted in the core on the front face of lower of the 1 st 
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'substrate 71 which contains the 1st through tube, the 1st electrode connection terminal, and the 1st land pattern 
on said land pattern through adhesives and wirebonding is carried out to the 1st electrode connection terminal, 
the 1 st package body 70 by which molding is carried out is mounted in hard flow through the 1 st wax ball 76 by 
EMC. 

[0037] Next, after the 2nd semiconductor chip is mounted in the core of the 2nd substrate 81 lower front face 
which contains lead 88, the 2nd through tube, the 2nd electrode connection terminal, and a second-land pattern 
on said 1st land pattern through adhesives and wirebonding is carried out to the 2nd electrode connection 
terminal* the 2nd package body 80 by which molding is carried out is mounted in hard flow through the 2nd wax 
ball 86 by EMC. 

[0038] Next, after the 3rd semiconductor chip is mounted in the core of the 3rd substrate 91 lower front face, 
which contains the 3rd through tube, the 3rd electrode connection terminal, and the 3rd land pattern on said ' 
secondHand pattern through adhesives and wirebonding Is carried out to the. 3rd electrode connection terminal, 
the 3rd package body 90 by which molding is carried out by EMC is mounted in hard flow through the 3rd wax ball 
• 96, and Is formed with the semiconductor device of the three-dimensional structure. 
[0039] Therefore, it turns at the semiconductor device of the above three-dimensional structures so that the 
lead 88 used as an external terminal may present J form (or sea gull profile) for a surface mount, and it is . 
mounted on the main substrate (not shown). ? . . . . ..i 

[0040] . The appearance of the high-density-assembly package of the above mentioned three-dimensional 
structure serves as an SO J package, and the interior is manufactured by canning out the laminating of the BGA 
package and performing an interlayer connection. 

[0041] That is, after assembling separately the 2nd substrate 81 with lead 88, the main substrate 61 without a 
lead, and the 1st and 3rd substrate 71 and 91, a top face (side by which mold was carried out) is turned up, 
PURAKUSU is applied to the land which connects with the wax balls (bump) 76, 86, and 96, and- after carrying out 
a laminating a core [the 2nd substrate 81 with lead 88 ], between layers is connected by reflow soldering. ' 
[0042] If it applies to a memory apparatus at this time, a common terminal is connected in common, and the ■ 
terminal constituted separately should just design a signal line so that it may connect with a special signal, 
terminal. 

[0043] It is made to mold-harden around 1 75 degrees C by the resin for the semi-conductor closures centering 
on the 2nd substrate 81 with lead 88 after reflow soldering for about 5 hours, and all processes will be completed, 
if cutting and folding are carried out so that it may have a proper lead configuration required for mounting. 
[0044] 

[Effect of the Invention] As described above, according to the semiconductor device by this Invention, and its 
manufacture approach By doubling the overall appearance of a semiconductor device with the specification of an 
^ - SO J. (Small- Out-Line. J-Lead).package~ThereJs-an-advantagejiwhlch^escapes:.the.range-^^^ . 
surface mounting of the conventional BGA package, and is applied to the. SO J package in which a three-;^ • : - 
dimension-surface mount is possible useful, and while the mounting process to the main substrate, top applied 
now and peH^ect compatibility are maintainable, improvement in dependability of a semiconductor device can be 
aimed at. : ; . * 

[0045] Moreover, according to the semiconductor device by this invention, and its manufacture approach, by 
adopting the three-dimension-mounting structure of using for the Interior of an SO J package the BGA package in 
which a laminating is possible, and performing an interlayer connection, mounting effectiveness can be raised and 
it is effective in the ability to manufacture the semiconductor device which can be mass-produced by the low 
price. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section showing one example of the semiconductor device by this 

invention. 

[Drawing 2] It is the part plan of drawing 1 showing the land pattern, penetration hole, and electrode connection 
terminal which were formed on the main substrate. . . 

[Drawing 3] It is drawing of longitudinal section showing another example of the semiconductor device by this 
invention. 

[Drawing 4] It is the part plan of drawing 3 showing the land pattern, penetration hole, and electrode connection 
terminal which were formed on the main substrate. 

[Drawing 5] It is the expanded sectional view of A part shown in drawing 3 . 

[Drawing 6] (a) And (b) is the up top view and lower top view of a semi-conductor substrate which are applied to 
the semiconductor device by this invention respectively. 

[Drawing 7] It is drawing of longitudinal section showing an example different from what was shown in drawing 3 of 
the semiconductor device by this invention. 

[Drawing 8] It is drawing of longitudinal section showing an example of two conventional semiconductor devices. 

[Description of Notations] 

20 30 Package body 

21, 31. 61 Main substrate 

22 32 Semiconductor chip 

23 33 Electrode connection terminal . 

24 34 Wire ... 

25 35 Ball grid array . 
26, 36, 76, 86, 96 Wax ball 

27 47 Land pattern 

28 48 Through tube 

29 39 Adhesives ^ 

37 Wax Ball Attachment Section . 

38 88 Lead 

42 Copper 

43 Nickel 

60 The Main Package; Body • ^ ' - v . . . s • " . _ . 

70 1 st Package Body 

71 1st Substrate 

80 2nd Package Body 

81 2nd Substrate 

90 3rd Package Body 

91 3rd Substrate 
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HfrlEj}^"-/i-^ y KT U'-^' tc— 5 ^— /WSr 
-vt. = ■• • • • 

^^^^ T'^sHiS $ tb. ®@«iciST- i:y-<'-^JK>-7">f 

^tuTfc' 9 . ^^^^^ 5/ 7°S.tFy -VcD^JgEgP/istf jhM 

a. , 

4] TOJIs]^S«(4. BT (Bismaleimidetr 
iazine) mi%. Wf^^sH'Sfv'Jfc iroW?l{i14S«T-fc •? , 
*EICf40. 5 Aim jgft<D^Au*S®^$*vrV'>5r t 

Srf|#«S! t i-^SS^^ 3 iB«ro 3 ^ytm^c^^^Wm^ 

So 

^i^5P^iBlJ[H]^SSiK©±TS^5K^ii^Ltc: J; tj ^ii^ns 
J; 5 i: Srfl^^t-T Sit *JS 3 |B«© 3 ^J^TEflSit 



(If *9 7 ] m)IEWJlHliSSSt5TE©«Pp^^iESS^^tt 

$ tuT V ^ 5 t <Sr#«lt 1:5 3 IE«0 3 J?c5c«jS 
[It*.98] Htj|SPpJSiJ|H]SSS«<o^1^95ilffi^T'*)5y- 

RXI^ 1 7 K/<^'--->'Sr-^tf^ 1 ««.T^*B©if'L'. 
ml«fiig^igc4|g^=^i:!7^'■Y^xv^^ i^^$^^y^:^. em 

^ 2 m®SEi^ig^^21tU«« 2 y V bv«<? - i^Sr-^tf ^ 2 S 

Hfri5^2 9vhv^^->'±{cm3»a7L. ^sm^^sic 

^3a®^Si^*!g^t!7-r-YsKi^'r-f V^^n^c^s 

lit 1 0 ] ■mi.mm=i-'^^ ^ y vii^mm^m 

ft T V ^ 5 :i i ?r#tS: t -f 5 fl*« 9 ia«« 3 <!>C7£« 

40 [000 1], 

(Jjf— -'I'tJ'' y KTW^-^ J/ Ball Grid Array 
Package ) (cM t . • $ J^S^ L < (4^^«:S«(^±^(C 

[0 0 0 2] 
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1 0 0 0 3 1 z.<Di. 5 iiimm-^m^irZfL^<r>-^<ois 

jfet?ASIC & EDA PP.9 ~15, March. 1993^c:B85%$J^■rv^ 
:5M0T0R0LA^±© "OSlPAC ([OVER MOLDED PAD ARRAY CARRI • . 
ER) " /^y^-'y-k'tomKh^Z.ht^-^ti^ 

10 0 0 4] msfi, n^<n>i3mw^w.(o—nw.m^7Ti 

(DV^^i 4Rx:^^mW'f'iy:^i 2?rEMC-e'=e--'V7' 

^i'j>'LTfig$tl-5/-«s"!r-v'>J<7^-f 1 0 t mflSi^:/ 
(5 55j<— ^v) let. :i<05 5>'^>':^^#l 6 

[0 0 0 51 ±IE(D i 0 \z^m-W=^- y:f\2 ^^-fmk 

1 \ ±.\c'$m\^^.^mfi}i<r>v yi"^ \ Ax%mffi^m.^ 

wTlFlil-HtJiBRilTL 1 5 i^tJ^;$*x^<t 5»-'5>5jK— /v- 
1 6 Sr^iSb^c^. y 7 p -JiA/fcWtt- J: !? 5 5 ^^i^ 

5) ti&#»t-CV^5o . . .; 
[0 0 0 6] :i©J:5JcJl?^^Hfc:BGA/-?s'/!r— v?S: 30 

1 7 itJiHiS 5 3iK--'H 6 T?^^ $ ti.fc ^ 
fcffi®/-?s/ Ki 8Sry 7 ci—f*^S:{^tttwJ;t> 11:^^1- 
[0 0 0 7] r<oJ; ^JfcBGA/^s/^— ID— 'fee" 

mS^t?^*$ttfcBGA^^-y'^-v?tt2i!fe7cW¥ 

; [0 0 0 8] ^fc. tftKBGA/N'i/'Jr-v^tt, /^•y>5r- 
i^/Ky'^f 1 0^:i^7'l6«l 1 irroWOlfffi-e^^^^f 

-cv^i 5 5 ^-^vy 1 6 \ti!^nmzmW)^M^i^±wsL if 

7 0m®/<s/-Kl-8 t ^)yxi — \-th1t¥5nhf\'X9^Vit^* 
[00091.. 6' 



4 

[0 0 1 01 ;i©^§^©{tii©SWtt. 
[0 0 1 1 1 . 

[^]a Sr<5¥l*:i: 5 fc * 1 WIB e «J Sr ii^i- 5 «) 

-r5Xei:^Sr<i^5ofcSr!Nf«i:-t^5o . . 
[0 0 121 rro|6Ml-'^5^3S[«£giett. 

y y KTW BfriEiX«wsp:->'v.-^y kt v^ic 
m^fi. ^mm^hv^i^if-^yy'^^y^^^. em 

[00131 r©^BJ{C'(5F,5 3i!>C7t.«5g®¥^^«£ 

«iiMTtrit^Fnxi/>5i|t^*i£^fi»c*jv^x. flufaEPjBuiEi 

: :[ 0 0 1 4 fcv a^JcTc^igoijs; 
^f^^fl|lc:*JV.^Xttv#ii7L*'i >- K" 

, . /K^^.-t'^ i^i5C$a^fc^^*.E.lvIC.x4-^'^-7f.-Y.^<i!^$ixX; 
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IS9 V h'y<'^->'±.izm 1 mmn. m i 
im^sS!jSS{s^ti7-r-¥7Kv?'^i^^$ixfc^\ emc 

2 msg^i^^^ttj?^ 2 bv<<? -y^tt^m 2 s« 

^2m@«)0c«^tl7-rir;«^Vx'f 

$JXfc^/ EMCt?*— /V^^>'^''$>tTV''5^2>'-«s/ 

$i^t:*3 1) , Hute^ 2 9V vy<^-y±\cm 3 

-f.Vi/^ixfc^, EMCtf^-zV'r'f v^^^t^TV^;5|| 

3 'Jr- v?#T^>f 3 5 5 ^-/i'Sri«:^t- 1 VXm:^ 

[0015] 
5. 

[0 0 16] mif*. r©l6PJtc:J;5¥^^*^«<^-^ 
JS#'!lSr/T^-rSSIffffilIlT-fcS<, r.'Ollll{;i/T^-rj;5{-> * 
*tS2 1 CDTgB«B«W$feiSS(cV (El 2) ^l^S 

mmmM^ 2 a sr-^tf^isfio^ v hv^'- vds?^^$ 

[0 0 17] *fc. SniB±»!K2 1 WTSlS«®©'t>.^L^gC 
JC(i^«^j2 9 5riSE^t UT^^fls9^-;/:^2 2^5^^$ 
^^-C*3•5, rcDi|i^##:f^s/7'2 2(D^V7'-r V^/^s/ K 

(m^-fr-f) h m^wmmwm=F 2 a t y 2 4 x- 
• [0 0 1 8] ±ffi^^fi, mi<DW:i^^mmx'h^m2 

5 iS^S 2 iJi ic ^-co* $ 1^] -6 T 7 V Y'/< 
i?-V2 7S;t;'mil?L2 8d5f^^$HTV^5o-. rttfe7 
V Y^^^-'y 2 T&U!Kil?L 2 8 \t.'mM^mM'^ 2 3 tc 
J; ?) 2^^fcmffiet)^-S^iK$^^T*^ 9 , «fii^i^SS^ 2 3 

<Dfflgi5(c:tt, -?:(?5S^:^|S]}C^SoT/''s/-ir— i^Tjf-T-f 2 
0;a5|g(t^ix-CV^5„ 

[00i9]|gl3tt. z.<D^m\^i:^^m^mM.<o±M 

SSa«5r®ffit?#5±a®3 l(DTmi:i<Pf£< t t>-o 

©#ag^^:^5,7°3■2/i5#g^$i^^:^^?)o 

::^3 2(Dj}?vr'f v^/^y K (la^-er-f) ' i:i*«3 l 



5 

<DmM^W.M^'3 3 t<^^^(4l7-r-lr3 4-e3J?V7^^' Vi!^ 

['oo'2o] ^(^xo^m^iis m3(D^^^mmxh 
7v^v^•^-v4 7xtj5g:a?C4 8ds?^^$ti.-cv''5. 

:itlb7VhV^^-V4 7SWS7L4 8ttl|11^i^« 

JO ^3 3\zx^s.\^^\zm%mzi^m^tixis<o\ 'k®?l4 

8 te^l-SUffiT- 1 5 y - K 3 8 glJ^ $ tuT I > -5 . 
HulS«^S!^S|g-iFa 3(D5fe«gtCf4, SfrfE*$:^ifi]{r»o 

Tz-^S/^— •✓'^■f^-f 3 0d5|SH-t^ttTV^2)o- Z(Dt%. 
HutE^Xtg 3 1 ®^|fB«TF 5 y - K 3 8 f±, fc 

[00 2 1] rrn?, *S«3 l±©i|£*f*:'^.y7'3 2 

2Sr^i^i-Sfcii)W!7-^ir:!i^VX'f V^^^s/ Kt, 55 
^— /V 36J;t)/j:555 vt'/-^ y h'U t f4. fil^K-Y 7W 
20 t LT. = s";r/VStF:&dS:g..!r 5 m m^i.O!0 . 

5 nm(Om^Xm^^itlXiS<0 . >7-<-^jK VT^ V^^© 

[ o 0 2 2 1 #tc:, 5 5 ^-/va 6 *sw-3|f$ix5/K-/w 

y y h'T 3 5 HI 3 <D AgB^>(Dj£;*:Wffi|2|t?fc 
?)B15lC^i-J;'5{-> ^S1g3 1±(c«?4 2. -y^iv 
4 3 4 4 h. ^i.o T*5 

7d5^»tbtl.TV^5„ 

[0 0 2 3] ;i r T% Mtfi^a* 3. l {i, B T (Bismal 
30 eimidetriazine) iiff^3^#=¥-V/i if ©iff^ttS® 

[0 0 2 4] :icDJ:5{d1»^$tx?)#«'*§gSf4. 
X®lt*3V ^TEAT© i 5 L-T 3 2>C7E^itSr?^^K-r S d 

:i©^*«3i©± (ffi) lc/>ife<it5 — 3 

:^-/V3 6 Sri«^tr2l,>}cg^L, ^1-$PSffi^Tfc5 y - 
K 3 8 i ?) TOJll]lESB«±{d^3^-t-5o 
40 [0 02 5] 06 (a) , (b) 14. BUte2feX«3 1 © 
7 V K/-?^— >';^)5Ji^^$^^-5£;^t^i(D±gi55.TJ«T§P¥EI2I 
Sr#>«r^UTi/>5o :ic)|2l6 (a) tr^-rJ:5fc, 
« (WJlHlSSatg) .3 1 cD±ffi(e:(4. ^p^J^'-zi^S 6Sr 

mr'^h\.x^<r)\^(D^m^ (WJ[Hi£§*K) ;asiiigx 

#5J;5tcJS^gB5 5^SR^SJi^:|^^c:^^te>i^T^^-5. ;^ 
fL. @6 (b) ic:^-t-J:5»-. **tea KOTffifcfi, 
• mrlERfeJ^^©«^^Si5 5 5 t -*t— cMJSi-^ J: 5 y 

Vi/ff^:l^©Si®?L4 8;4S^(tbiT;TV>?,, |S16 (b) (C 
^il/ ^T±S^-3- 1-© 'f'^lfBJifiSc^^T-:^^ UfcHtfE 5 3 t4. 
50 ^— /Vx-f v^^tW§6Sr*LTi/'>5o 
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[0 0 2 6] :iWli^}r*5VN-C. ^mm3i(D± 

F^SjggSS^ (ia*-&-r) ttSa?L4 S ^:g|^^^^TV^ 

[0027] S O J (Small Out-Line J-Lead ) y-ir 

[0 0 2 8] 06 (a) . (b) tC*-t-J;5»-> 

aTL4 8 Srff^^Lfd^. ^Sl-^^i^^S^- 1 ''.f ^ y - K 3 8 

^sri^*Lfcy i^^'^^if-J^^Us m^ronaa4 8t 

TtB*ffi«»a7L4 8 try V:/t^tcJP^^-r5©(±. ftilB 
P;aa4 8Sr-^tP7Vra;65. B GAZES' y—i?Sr«« 

[ 0 0 2 9 1 <s)c»c. HI 5 (c^i- J; 5 ic. ^^x@{;i J; "9 
BlJlBKa7L4 8 Sr^-'il^l-fllC u. = y^/i-N i S.X/-^A 

[0 0 3 0] ifcfCv /•«^-=>'^'XSlCj;«5. ±*«3 

KT W-T 3 5 ^-^<Dy<^ — -ym^i^l^^ U> 5 V so 

[00 3 1] HfJlE^S«3 lO-f-L^^s -r'fe*5*> 

ilt^^!tJ5^s/7'3 2(DS^*<DfcfccD^^^/<S/ KgPi-s *S 
ttwSf^S'J 3 9 ^Sr^«^f^i UTijt««J5^s'7'3 2 Sr^lt 
U 1 5 0"CmS<^>?aST'^'(tl$-ft5)o :icc>^> it^^<* 
f"s/:/3 2©/}?>'r''f i^if^^v Kt^StRS 1 olUS^. 
gciffi^3 3i:Sr. ^A\xt>hfi^^mMm^m\'^ttLV ■< 
4 3 4 -CJi? < f s>^ 3 2 

-i: y =^>';3 '8 ■tSr'^^^Sc '-:!^^ 

i/SrlSL.. .'■«s/'^-i?^"x-f 3 OSr?i^fiS,-r^o 
[0 0 3 2] m^. «a?L4 8*S?g^$Jxt:V^S5l?-/V 
^y 5, KTW3 5tc— :^<0?1^^C05 5^— /'^3 6 4r^T|- 

/J^-zv-S eSr^fl-Lfc^FB^S^igcJi^v fv^i? — V4 7Sr:rt- 

I 0 0 3 3 1 0 7 r ©^PjldiS^^'friSfic^SljtD 
IIJ£^5ij$:^i-ij5S{Dfffii21t?fc5o r WHlEJcijo^^-Ctf, El 
1 RXim 3 tC^i-J; 5 ta B G A/^ y •{r— v?;6S 3 ^fcTcCOlt. 
5tt?ll3i$nfc S O J z< sz-S— v?(D— ^iJS:^ UTV^S. so 



[ 0 0 3 4 ] • r. r t?. ±xE Ufc i 5 tS(0±TScD 
J V Y./-^9—V(Dp^if'Wii fcfev la 4 tc^-f J: 5 

h bfc^, y.7ci-J±A/fd<'t<t<^tTo,T/^V7°Sr 

[00 3 5] HI 7 ?l^#fi?-r^^^^ . mm-Mwmm-i-. % 
^ y r^s^n^ $ tv, . mfiis^iggig^ t !7 -t jj< 

[0 0 3 6] mrlS7>'hV^^?-v±t::||lP:a 
1S«7 lOTSBSffit^^-'il-asici^^^J^r^^t bXB 

[00 3 7] t^lC, tfrlEII 1 7 >- hV.^^J'-Vit- y - K 
8 .8 . •. ^.2 SajL. m 2 m«iS«feJ!g^^ttJ«^ 2 7 Y/< 
^->'Sr-^tf^2Stg8 lTtB*ffi<0^''C^^t'g^«^J?r 

^tt^ t LTii 2 y -^tm^ H 2 

W^TKV'f'^f V^^nfc^x EMCt?*— /Vt' 
>f i^^$3^-CV^5l^2-'^•s'.r-i^'1^7'-Y 8 0*s||2 5 5 

[0 0 3 8] jSfciC, t9IB^2.7V:Kz^!^->'-tt-^3R 
a?Lx ^3mffi^^iKffi-?^-RT/ll37>'bV>*^-V?Sr-&tP 

^3S«9 lT^a5*ffi<o>f'iL^a5^cs*SlJ?r^t^f^t urm 

3 y zftmm ^ tl. B 3 ffiSgll^SS^^ t y V 

V^5^3/'««y'Jr-i?^7'^ 9 0*S^3^5 5l^— 6 Sr 
at^n-t LTjS?:;^|filtw||g$nT3»C7c«Jtroi|s.g?«c^e 

[0 0 3 9] tSo-C. ±fa(Dj;.5''j:3i«>;7t;«3S®^##: . 
^Sli^l-gpSffi^ t /i 5 y - K 8 8 i)immm^<Oii.!t \z J 

[0040] StiK Ufc 3 <S>C7E«jt<OS96«ll3£/^ s/ 
'J<Of^mii. so J^^y^-'^tfJ:*). ^OF*3gBttBG 
A/-? s/ -ir-i^SrUM LTSKS^i^Srff 5 r t »c i t) SSit 

•-[ 0 0:4 1] -rt^ibib. y - K!8'8'«fe 511 2 Xtg 8 1 
i: y - K<D/j: v 6 l^^tJ«^:i . ^ 3 S« 7 1. 9 

Jb(C,b. 5 5 5J^-^^ .(/^^-y) 7 6.. 8'6", 9.6v-eS^i^^ 
-r -5 7 > KSBloiy ;^ SrS[^.U. y - .K.8 8 5 



<# IB 5p 7-1 83426 



(6) 



9 

[0 0 4 2] rcoit, '^^y^st-iSffli-HJi, 

[0 0 4 3] j; 7P-fi^fc:#lt<^^, ]} — YB8(Dh 
[0 0 4 4] 

f^Mi so j (Small Out-Line J-Lead ) /<y y—'J<D 
^^SlC-^iJ-BrS :i JJl J; t) . '^^(O B G A/^ ;/ ^--J<D 

■ s o J ^■<-y'^-'j\zmmkmm^itiim^i!)^h <o. 

[0 0 4 5] ifcs rro^B^{cJ:5.i|^#<!UigB^fct;?-t(0 

[ig 11 ^<o?&m\^x?>^mi^M<o-m&mi^irm 

mmmx'»>^o 

m2] ^mm.±\m^^h,tL7y.yy<^-t^. Hit* 

[03 1 r<D|S?^^^:J;5¥^«^^fS(DglJ(b^^l^M^Sr^i- 
«t»fffil21•c&5, , 



[BIS] B3{;i;T^bfcAg|5^5-<^i£::*c»fffil2lT-fc5, 
[06] (a) RXf (b) »±=§->!r, Z<D^m^^i>^^^^ 

[E17] z(D^miz^^i^mi^mM.<om3iC7r:L±h(o 

2 0. 3 0 /^-/>^— v^/Kt"^ 
2 1, 3 1. 6 1 

3 2 :^5gflC^>;/:/ 

3 3 misg^jgg^^ 

3 4 y>r-Tr ' 

3 5 ^—/V^V y KT W 
36,76,86.96 5 5 tK— 

4 7 ^^^hV^t^^ — 

4 8 »a?L 

3 9 ^«^J 
8 8 K 



2 2, 
2 3, 
24. 
2 5. 
2 6, 
2 7. 
2 8. 

2 9, 

3 7 

3 8. 

4 2 
4 3 
4 4 

6 0 

7 0 

7 1 

8 0 

8 1 

9 0 
9 1 
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mi] 




m2y 



24 



20 
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